DNA double strand breaks (DSBs) are abrasions caused in both strands of the DNA duplex following exposure to both exogenous and endogenous conditions. Such abrasions have deleterious effect in cells leading to genome rearrangements and cell death. A number of repair systems including homologous recombination (HR) and nonhomologous end-joining (NHEJ) have been evolved to minimize the fatal effects of these lesions in cell. The role of protein coding genes in regulation of these pathways has been assessed previously. However, a number of recent studies have focused on evaluation of non-coding RNAs participation in DNA repair. We performed a computerized search of the Medline/ Pubmed databases with key words: DNA repair, homologous recombination, non-homologues end joining and long non-coding RNA (LncRNA). The existing data highlight the role of long non-coding RNAs in DSB repair as well as dysregulation in their expression which would lead to pathological conditions such as cancer. The specific mechanism of their contribution in DNA repair pathways has been elucidated for a few of them. LncRNAs participate in several steps of DNA repair pathways and regulate the expression of key components of these pathways including p53 tumor suppressor gene.
(XRCC4) and XRCC4-like factor (XLF), gather with the Ku80, Ku70 and DNA-dependent protein kinase (DNA-PK) complex and participate in the DNA repair pathway (7) . NHEJ is an important pathway of DSB repair in mammalian cells as well as a pathway implicated in the construction of antigen receptor genes and telomere preservation (8, 9) . On the other hand, HR is a more precise repair mechanism recruited when the DSB is excised by nucleases and helicases, making 3' single-stranded DNA (ssDNA) overhangs onto which the RAD51 recombinase accumulates. This construction can attack homologous duplex DNA to employ it as a template for DNA repair. NHEJ participates in DSB repair all over the cell cycle but more prominently in G1 cells, whereas HR is more active after DNA replication when an identical sister chromatid exists as a template for repair (1 implying that ANRIL is essential for the effectiveness of this DNA repair system (19) .
This lncRNA is transcribed from an alternative intronic promoter of BARD1 and upregulates the expression of an oncogenic BARD1
isoform. BARD1 has some variants with tumor suppressor functions and participates in a variety of cellular processes such as DNA repair, Fig. 2 . Participation of DNA damage-sensitive RNA1 in homologous recombination. DNA damage-sensitive RNA1 (DDSR1) is involved in regulation of homologous recombination (HR) pathway via its attachment to breast cancer 1 (BRCA1) and heterogeneous nuclear ribonucleoprotein U like 1 (hnRNPUL1) (2A). In the absence of DDSR1 (2B) cell proliferation, DNA damage response (DDR) signaling and DNA repair capacity by HR are defective. The latter has been shown by abnormal assembly of BRCA1 and ubiquitin interaction motif containing 1 (UIMC1 or RAP80) at double strand break (DSB) sites. DDSR1 cooperates with BRCA1 and heterogeneous nuclear ribonucleoprotein U like 1 (hnRNPUL1), an RNA-binding protein participating in DNA end excision. HR is started by a 5′-3′ degradation of one strand at both sides of the break, making stretches of single-stranded DNA (ssDNA) that is then coated by the ssDNA binding protein complex RPA. This process is called DNA-end resection (57) . Ub: ubiquitination, CtIP: CtBP-interacting protein, MRN complex: Mre11, Rad50, Nbs1 transcriptional regulation, chromatin remodeling, cell cycle check-point control, and mitosis.
Additionally, BARD1 has a critical role in the preservation of genomic stability (20) . Consequently, BARD1 9'L is regarded as an oncogenic lncRNA over-expressed in a variety of human tumors (22) .
DNA damage-sensitive RNA1 (DDSR1)
It is a lncRNA whose expression is triggered following DSB in an ATM-nuclear factor kappa B 
